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FEE: 2019 4F 5—8 HIE R M A L0 s Je# WF 9T T AN [RIEAR (570 m F1 1840 m) A BRLR 5 35 4 HH v KL JIE AP 2
YINITEVR G5 o G5 SRR (DIRIGIR RS H N SR R R 34 25 #, SiJE 3 1] 3 4, HhZEFE 4 (Oligochacta) 9
M, B A 44 (Insecta)16 B, I8 B 49(Gastropoda)l Ffi; &R 6 FH N 3L & BURRUIEA B4 24 Fh, SRIE 2112 4, Frp
HEHN 3 b, BB 21 Fi, BENMERGRES . (RIGHEMH Y EZERBCT 2SR, B 2RA xR R #E
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R BT KRS E A 751 (Pomacea canaliculata), (2) 4 4~ H 1)y Jorgensen 8 EUE A1 Jaccard AH I8 FE VLA
[F) VAR A KB W S W BEVE S5 A E e R 22 R, 3) 6 AR 7 A, & . AK¥E4% Z [8] Shannon-Wiener £ FEEH8 5L
Piclou #4) 5 4L . Margalef & FEHEELE [l — H 1) 25 5 i 3% (P<0.05), JLAx H 6y 25 5K 3 (P>0.05), (4)WH %
Jr 2oy Rr AR B, A A0 A0 R AN TR M 4R R FE G DR RIS NG Bl % B R ) B 3 (P<0.05), Ay X A= B R ) B
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B, DT IR 144~2000 m. B 15°~75°M 10
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JA N BIMEI AR B W i T T 2 R R
HH A, W) UG AE I I 8 Pk 3 T AR
FABL AR i o8 SRSV 3 40 A e 1 H 81K
ZAE 90%L B, RiiE A, HELRA
AR B A 3 SN ASE B AR A A B, X — 24k
A PR R T A2 BE T, BERS R AR 2
RN E I AR R G 3l ) A {H n]
PAAE g 7K VAN 1 48 7 A2 W, HARER B9 I A=
77 77 10 R /A 5 i 2 il A 7P SRR A B4
TR TR S AR AR B0 T L TR] 42 S A it 23 PR R 4t
AR FROIR S, PR, X e JE B AR Iff 2545 T 7R 2R
g¢ b OR YR A Sh B T BB ST B T A IR
GEWY A SRR o I JE AR ME4K e B 223 2000 m,
RIS AR ZE B, TP R LR &

Fr it LD XI T o AW BT 0 AN [ 45 JE B
R 255 R IR R G0 b R E W S W e T 4L L 2%
JE Ay R 2 B AR D A 22 S OT R BT, N
Uy JE B FEL RS 96 25 1 b 7R AR 40 26 25 R i AF ST AL
P [a] T 400y JE B T RS R 2 5 b 7R BOR O 58 4
2%

1 #MHERE

1.1 SSIwm#H

SEEK IR R B AL L T PUeTE
SRV LLRH 2 540K S0 a2 i b EDK 7 R
F 5T B 1R K M BFF 5 H O B 38 B4 3 i A —— AR i
i 2 5> (Cyprinus carpio L, ff &35 h GS-
01-003-2017. ); SCHHb S 7E = F 48 G JE %1% A
TRMLLEL, PEHURIEA (570 m, AefR 23°17'54" N,
102°23'58" E)MIifE4k (1840 m, AfR 23°17'23" N,
103°18'40" B) M Ab A HI Ay 52 6 37 4t
12 Eigt5EE

3 7 28—29 H, & . iR A R 3 HukiE
FER . KRR EEAK . EHK O R
Z SRS T, SHe I AYE 0.5 hm®
PLE, D B 0.5 m, INTE I 0.4 mo 7E 5
He e —4~%8 0.5 m, % 0.4 m fHEK O, IF
CE A AP BRI E RS MRS Hy . Ha.
Hs, I %5 L. Lo, Lo

4 H 10—11 H, & . 5K 073

+, #%H 1000~1500 kg/hm? Jiti i i 2k ZAE, Fr
KN INE 30 cm A2 A,

4 F 28—29 H, #E#Em™ . LB, PUiRnILL
PH 2 521 KOK R i AE ARG 4 3 Hh I P B A 7 4
B, #2208 2.5 J7 A /hm?, BEAN 2 FHERR. 5 H 15—
16 H, BEBUKAER G 76 = IR 3 Hokh Bk T4k,
TR 5 I I A I

A i LA 2 P 0] r I b A B 2N ] b 2
H, AT EOH: . o Ie . B SRk
K 12~15 cm, V344 (38.46+5.46) ], ik
R R 24 ho 5 H 28 H, i 3%~5%
B ER KR 5~10 min, SRJ5 2 A4S 70 A % HE,
WS, $IR 250 JF&/hm® 1455 3 0 1% 45 6 f
BORCAGR BH Jlfs, e HER AT SEE kAT
B, R, BReEE KA
13 HmEESNE

2019 4% 5 J1 28 Hyftfa, #H 5RFE 4 1K,
&) 439k 2019 4E %) 5 A 28—29 H . 6 A 28—29
H.7H28—29 H. 8 H 2829 H, LEHFLLHf
BA 4 1~H.

SRFERF, Jo RN BS HAE S, FERER
TR HRCR HERE o B Hosh I BEAILIE R 3 Ab RN N
FHead 7 RAE, S TR —12 8 cmx
8 cm M IERFEIXIR, REFIZL 2 cm JERIIKTE,
I P RS VR R AN FE I L 58 o AR ZE R B 450 pm
iR UE PP PR, T AR o A
e, R KR sh i % — Pk i, DRt
TE 70% B [ A2 o KA SR b ik ob R
S BE KA AR YR IE T B AT S5
14 HEITHESHH

K H Jargensen 844, Jaccard FHLLPEFE £ b %%
i AR A5 A 0 KB R G sh R 25 A AR R
& A Shannon-Wiener, Pielou, Margalef $§ (3
Y REE . RIS AEAR T K50 A AG I 35 B 20
L B3 TE & . ARSI A A R Pl iz
B 22 5 M . SRADBUA 28 7 25 (two-way ANOVA)
SR TR A 5 22 8] B R B AR Sh A TR
Shannon-Wiener 584, Pielou $§%{. Margalef #§
B WY R ) 25 5

M4 O A WF IR 3RS DA T S8 R 7k
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(1) Shannon-Wiener #1445 %"

=3 ()

A, SRR WIRECH; N I Th Sy
AMA BB (ind/m®); n 5 T R 9% (ind/m®)
(2) Pielou ¥157 i 45 %"
H' H’
H IS

(3) Margalef =& & +5 %"
dy =(S-1)/InN
(4) Pt vyt
Y :1)( f
N

J:

b, m B ARG NORIZRE DT BN f R
S5 | FPTE A RAE RUAL T BUAYIR R o 2 ¥>0.02 I, 3%
Yy LTl
(5) Jorgensen FE%UH Jaccard AL FE 51!
S=2c/(at+b)
S=c/(atb-c)
3, SO Jorgensen 1541, § 4 Jaccard AHIMESS
e ¢ WP EIRREE AT ARG a SRR
REVEW S Y RETE TP e AEG b o ik R B
ISy vE P IR

2 EREHSW

21 RWESMEEAR

R A FH PN 3 2 SR R AR s 4 25 b, SR
J& 31138, HhSEEH 9 fh, ERAE 15 Fh, 7
YN 1Bl R A R R KT B 24
i, HhZEEH 3 Fh, Radd 21 FGR D). & AR
MR BB RS B I PR i 22 57 18
= (P<0.05), fRERMFFA W FIES 201 &
(Nais variabilis), W) H—F(Pristina sp.). 7%
12 (Pomacea canaliculata)® . =46 H P9 & B
£ It $E IR (Tanytar sus) Fl 2 55 & (Chironomus)
T4 Aok Ag S e, ARTEEARCR T P & 3 B 0
P AR IR ST 6 R RS

RS 4 A H A KBRS rh 3 LAy
Kzhd sz, SRR, HIRER T
YA 1), Hrh, KRARWE SR e TE 6 H i

x1 5. RiBKWERHBANXBERBENWEZEM

Tab.1 Composition of macrobenthos communities
in high and low altitude terraces

e

species

R34
high
altitude

{45273
low
altitude

W80T Annelida
HEH Oligochaeta

JRCREMLIE Branchiura sowerbyi

FEH /K224 Limnodrilus hoffmeisteri
H £k 2215 Limnodrilus grandisetosus
ENPE k@8t Branchiodrilus hortensis
Z B4 KI5 Aulodrilus pluriseta

& 7K 5| —Fh - Aulodrilus sp.

IEEIE Tubifex tubifex

% 22fli4 HL Nais variabilis

£ 5 iz 1t Savina appendiculata

W) E B —Fl Pristina sp.

W] Arthropoda
. 4¥ Insecta

ZE MR —Fh Clinotanypus sp.

AL AT 2RI Procladius choreus
[&$E i —Ff Cryptochironomus sp.
PIFEEC Chironomous plumosus

JHlE# I Glyptotendipes

K BRI Tanytarsus sp.

Hi 23 I —Fh Procladius sp.

{d EHLECHERL Kiefferulus tendipediformis
Z VBRI Sictochironomus multannulatus
W BEFE I Sictochironomus sticticus
% B FEIL—FF Polypedilum sp.

£ JLHEI—Fh Rheotanytarsus sp.
JEs#E I —Fl - Coelotanypus sp.
K2R —Ff Tanypodinae sp.
FEWCWRL—Fh Chironomus austini

FE W —Fh Chironomus sp.
PR A —Fh Chironomus staegeri
IO RF—Fh Chironomus cf longipes
FEWCRL—Fh Chironomus ocreatus
FEBCWAL—Fh Cladotanytarsus sp.
BIERE B —F Einfeldia sp.

IR —F  Ceratopogonidae sp.
FIERL—FF Gomphidae sp.

- Bl—F Tabanidae sp.

DU 7S Baetis sp.

BARSIYIT] Mollusca
JE £ 4 Gastropoda

E 712 Pomacea canaliculata

+ o+ o+ o+ o+ o+

+ o+ o+ o+ o+ o+

+

+

+ o+ o+ o+ o+

+ o+ o+ o+ o+ o+ o+
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Z, A 12 Fh, AT 5 H BB AR
Z, HH 16 i, Hr, WESIAAT hEH
8 Fi

5L BT F R SR 2R v v R R I
Poph H P 2 &7 AT sh W B B e il Bk, A
84.03%A11 53.61%., 5 HH1 8 HEr . MiEEkEHZ

() $22 WO o} o 2 2 B8 A7 A (8 3 25 5 (P<0.05), HiAth
A5 AN BE, S H b ARy & A R
FRFE IR AN, (5 52.41%, RIEEIRER I H 2k
Wi 5 R R R TE TR, S
57.73%. 8 H AR Z R Y e i B2 5
(P<0.05), HAth A 1725 5 A 3 (P>0.05),

18
g 16y — £ 31975%) annelid
% 12t B x4k zhY mollusks
g 10}
8 .
=] ?
I 6
® L
® 4 //
] ol / A
0 ] | 1l ] l ] ] ]
=2 [i%i7z7d f=223 R | =Ek (%73 [=k:Z73 {RIEIR
high low high low high low high low
altitude altitude altitude altitude altitude altitude altitude altitude
5 6 7 8
JH 4 month

B AR Ay AR P RS SR sh 4y ) b

Fig. 1 Number of macrobenthos species in terraces at high and low altitude in different months

22 RS BETEELUE

MR 1 RAL L ARIEEROR TP R RIS Bl
Yy I A7 4 ok 7 G R L i5] (Branchiura sow-
erbyi). 2 B /K215 (Limnodrilus hoffmeisteri), =
2l Z H | 35 BRI (Clinotarypus sp.) . #E# Aij %8
PRI (Procladius choreus) , ezt (Cryptochironomus) .
3 $& B (Chironomous plumosus) . fiff # #& B¢
(Glyptotendipes) . 1 #ff#&15(Tanytarsus sp.) . Hij %
P I — FF (Procladius sp.) . £ & #% I — Fh
(Polypedilumsp.), #&8{—7#(Chironomussp.). %
BSCIE ABE—Ff (Chironomus staegeri), —3& 13 #, 4
A A By E . AR R H K R R A B 4 BE s Y
Jorgensen FE%UFN Jaccard AHALYEFEECF A E D,
G35 0.37 F1 0.24 (3 2), ULIIMANiESR R ALK
W BN PRV A F AR R E A E R 25 57
23 [RWZMBE SN

e RS H RS S ) E Y5 1) Shannon-Wiener
ZRETEFE BN 1.29+0.08, 35 = TR IAEH A TH 1Y
0.91£0.42, JF 2T m G R ES, EN 5
A#) 8 HRIAEEAK . Wi 46 H 1) Shannon-
Wiener ZHEPEFE 80 E IUEREIRNE FHm n &, M

SHR 8 AL %, 6 Af7 AR EMT S A,
6 Af 7 A, & . 1K, Z[E Shannon-Wiener %
FEMEFE BUFE 7] — H 0y 22 55 i 3 (P<0.05), 5 H i1 8
A, &L RER Z ZRE ST — A 2R AR
Z(P>0.05, A 2a).,

®2 FAEAHE. KEREAAREEDWEEL

Jorgensen $5##0 Jaccard LI $E 1

Tab. 2 Jorgensen index and Jaccard similarity index
of macrobenthos communitiesin terraces at high
and low altitude in different months

A Jorgensen 54§ Jaccard FHIIPETE %L
month Jorgensen index Jaccard similarity index
5 H May 0.56 0.39
6 H June 0.27 0.15
7 H July 0.22 0.13
8 J August 0.43 0.28
-4 average 0.37 0.24

T R A AR S R V% 1 Pielou Y2 BE4R
R 0.83+0.05, flLiEEHAERH R 0.78+0.13, Pielou
Y150 3 F8 BOAE AR IR B 22 0] 25 AN
(P>0.05), &=k BsH 4 > H ) Pielou $5) TS
BB 3 25 5 (P<0.05) . RIS ) R 5% 7
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%28 %

A Wi/ Nz ok, Hap A0 sk 2ok, 6
AR7 A EAR#ER 2 6] Pielou ¥J4) R EZE F W%
(P<0.05), 5 A #1 8 A =743 (P>0.05, [#] 2b),

o

|:| FEHR high altitude B ¥R low altitude
n=3; x+SD

*

1.40 - T

1.20 -

1.00 -

0.80 |

—_
A
OO

*

.°
> o
S S

N
o o
T T T

Shannon-Wiener& HE M %k
oo

Shannon-Wiener diversity index

5 6 7 8
H 43 month

_ [ ¥R high altitude [ {&¥%F4K low altitude
n=3; x+SD *

— —
[=3 [\
(=] (=]
T

1

o]
(=]
T

Pieloudy 5] %k
Pielou evenness index
~
(=]
T

RO~ o4
=N
S

[\
(=]
T

(=]

5 6 7 8
H 4} month

100 - O FO¥EHA high altitude M fIHFK low altitude
0.90 - n=3; x+SD

g4
inde;
(=]
B

0.70 | * *

.20 [
10 -
0 1 1 1

5 6 7
H 4y month

K2 AR s IRIESOR IO AL A 3h P e 75 1
Shannon-Wiener ZFE P48 %(a)

Pielou ¥J2] FE$8 41 (b) Fll Margalef & FEF54%(c)
*FORE A0 RIS Z ) 2% 5 .35 (P<0.05).
Fig. 2 Shannon-Wiener diversity index (a), Pielou evenness
index (b) and Margalef richness index (c) of macrobenthic
communities in terraces at high and low
altitude in different months
* indicates significant difference between high and
low altitude in the same month (P<0.05).

Margalef=: E E18
Margalef richness sin

T VR AROR HH JEC A Sh 7% 1) Margalef £ &
FRCN 0.54+0.08, 25 TERIREHA T Y 0.38+0.20,
JERIMB T E R RIS, (HA 5 %] 8 J
[BIAS AL AT, A4 FH ) Margalef =F & 48

BRI RIS T i, N5 AF] 8 H I
TR, 6 A7 H, &, (GRS H Margalef -
AR R — A ) 25 55 18 35 (P<0.05)., 5 H 1 8
H, & AR e e R — A 25 A0
#(P>0.05, & 2¢).

24 RBEBFAE

PIHEI(C. plumosus) 2 i AR RS H H g
PRl A =R s R R 6
H, }0.33, FEARIEERRS A B A0 358 B AE 5
H, 8 0.25(3 3). s BB 3 0 5
Fh2EA 6 Fh, RIGHRESHA 8 Fr. MIBIRE S
P B A B R IE B ] (Tubifex tubifex), £2
il H | J5 G R 5] (B. sowerbyi) . #5030 BF—Fh(C.
austini). eI CHLL(Kiefferulus tendipediformis) . £
145 B I (Stictochironomus  multannulatus) ., = 44
A TR R B A P R 2 4 B 2 i (Tanytarsus
sp.). KERRBOIR—Fi(Tanypodinae sp.)

T AR H R AU IS sh W DL S A e 3 Bl 4
A B E N 306 ind/m®, X EY R
0.0686 g/m>, ARIMEHR A IH KA S Hehh 2
FEUCRL 44 H SE % Hy 576 ind/m?, SEA 4 Y
N 0.6165 g/m*. IR AR I KRG S 3R
BT WO 5 B R A= Wy i D 34 L v i AR R T
o e TR IR JEC AR 3 ) L S A S 1 e ) 4%
JEREE H A e 2T BIE TR, AR
ST SE ETHESEVE 3a). RIS H KRR
SR S I h IORE % R A Wy s A B A A A AR
b2 SE RS T i #(E 3b),

25 ZEMEYE

XUH & 5 253 M (two-way ANOVA) K, & .
SR R AL AN Sh ) %5 BEAE 0y 3R A7 TE
FH2E5(P<0.05), Ay, WHKIRIFEE HAERI(P<0.05),
AW AE A 18] 22 57 3 (P<0.05), {H2AE IR
[B] JC 8. 3% 2% 5 (P>0.05), Ay, #WikAE s H/EH
(P<0.05). 5 HRI8 A, . ik Z [ KA AR
YIRS AR R — ] 22 5 .35 (P<0.05), 6
M7 A, AR Z W% EAE R — A 2R A
#(P>0.05, Kl 4a), 8 H, . MR Z E]KAE
WG sl Py i v A ) 2% 57 B 35 (P<0.05), Hax Ay
BIAR#(P>0.05, K 4b).,
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Tab. 3 Dominant species of macrobenthos and their dominance in terraces at high and low altitude in different months

KK low altitude

R Fh iR high altitude
dominant species 5H 7 A 8 A 5H 6 H 7H 8 H
IEBR®| Tubifex tubifex 0.02 0.08
Z2%li& R Naisvariabilis 0.07
P3G R8I Branchiura sower byi 0.30
EH /K25 Limnodrilus hoffmeisteri 0.02 0.04 0.32
ZZ MR —FP Clinotarypus sp. 0.03
SIFEIC Chironomous plumosus 0.07 0.33 0.05 0.25 0.02 0.03
JifE 8 $7% B Glyptotendipes sp. 0.23 0.07 0.07
K BRI Tanytarsus sp. 0.07 0.02
KRR A} —Ff Tanypodinae sp. 0.03 0.06 0.22
FE WO A} —F Chironomus austini 0.20
R BRI Kiefferulus tendipediformis 0.11
Z Vi BEPEI Stictochironomus multannulatus 0.03
700 a #=3; ¥£SD - 0.2500 . 2000 b 1=3: 4SD -12.5000 2
& 600r -o- W density  f02000 § F _ | -o- BE density 12.0000 &
§ 500 .-\~ H:¥JE biomass 8 § 15007 o 01 biomass 2
-] - \ 0 h~] o
< 400 {01500 2 & 11.5000 =~
= & E1000p £
g 300F 10.1000 mﬁ g i 4 1.0000 mﬁ
B 200F loosoo & & SooF 10.5000 N
100 KT ey
?N: —————— 0
0 0 0 6
J 4 month A 43 month
B3 WK o) ARV (b)Bl T A2 OB R4 1 25 B i/ 4 B (/) I T 0 5
Fig. 3 Periodic dynamics of density (ind/m”) and biomass (g/m?) of dominant populations of
Chironomidae in terraces at high altitude (a) and low altitude (b)
2500, n=3; ¥SD 40 ry #=3;7+SD
w [ *
£ 5000l . O B5%4R high altitude  * 2 35 1 OB ¥R high altitude
5 {&¥F3K low altitude S 3.0 | I {K#F3K low altitude
T 1500 - 2 251
< g 20
5 1000 - Hﬂ% 1.5
% 500 — ’j_‘ ﬂ ﬁ (1).(5) _ ’l‘
0 1 ﬁ 1 I_T_| _ 1 I_H . 0 ﬁ 1 W 1 e § 1 ,_T_I
5 6 7 8 5 6 7 8
H 43 month H 4 month
K4 @ AR O R BRI 29 % B (a) R A H 2t (b)
*FoR A — AR R 2 ) 22 5 .35 (P<0.05).
Fig. 4 Density and biomass of macrobenthic in high and low altitude in different months
* indicates significant difference between altitudes in the same month (P<0.05).
3 it KSR BT ANFLAY A, K R 5 i R
W

31 B. REXAXRERENYEELENERSNT
R TG S0 ) F) A v S AR AR R B AR T

Wish s st R R R AR R,
7K 2 5 T 1) ) O TR TR A Bl Py e v A R Y 2
PR TS, YAk AL AV B 4 2 R b K
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TAETER ) e 2T Bl A i K BRI v, K IR
U2 5 M) — BB P IS V5 TR P A 3l O A 5 45 4
(g B IRBE N T 2 120 S s sE B AR B T IR
JEXT KIS Y RE I 25t e i i M. R[]
R E A BT RE 25, — BT, Wik
T+ 100 m, SHRE TFREZ 0.6 C o ARBFE LB
Qb ST 6 Ml A TR AR 1 B 25 B AT 1200 m,  SEBRHA[H]
IR H XK R 26.34 °C, @il ioph i
HSEEKIE N 22.04 °C, . KK H BB KIE
FHZE 4 CULL. fEARBZE D, &, AR H R
16 51 ) 5 2l RN 22 ) A7 7 B 35 22 5 (P<0.05), If:
HAG S MY Fh 2 TaiEdk, B, ER0E
P FH v e BT A IR, T R R R R A
K AR FEM, #5518 (P. canaliculata) 1) fi i
KRN 20~35 CP 8 1 5 AR B HL A R AR Xt
Mo PRI, VR R R e I JE R T RS B2 Bl R R
S s s RS E R EE N K,
AR RN, A5 ARy, GRS H K
RURAR Zh %% B2 R Tk ah i, (B2 B
EEREAIN, BT 6 A, . RIS A
PaE¥ B TR, mEnEE TIKZE M, 5K
A TEH R E T SR e, 4R &Rz
A, RLARLAZT L KO )R Sh ) R R A
FEEY, e 5KREVHEX, Kik20~25 C,
R E P2 e B 00 A 3 7 A 4 AN i B
I S B R R R AR MR, HZ
PRRL N BRI, JC i R R AR AR R R R e,
Hug B K AR B AR S W, Hh T4 i RS 0t
KA S 4 R 77, 2088 H Py R AU AV
SR TR S, BT 7 H, BEM
IR, LR IR RE KR R T,
FE I B, R AT Sl P (0 B FI R 28 S Bl
A 1 KR EE ) DR Ik R AR A Sh 4 11
YRR, KSR, 28, ™
H R, fhigE e 25~35 °C, RIR S diRAsE fg i
IR P RS T KRS 7 A A IR A
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Characteristics of the macrobenthic community structure in integrated
rice-carp farming terraces at different altitudes
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Abstract: The spectacular scenery of Hani terraces is an intangible world cultural heritage, but in recent years, the
deterioration of these terraces, owing to the loss of young adult carp, is becoming increasingly severe, and they
require urgent protection. In the present study, we investigated the ecological characteristics of the integrated
rice-carp farming system in Hani terraced fields, which will provide a reference for optimizing the technical proc-
esses of integrated rice-carp farming systems in Hani terraced fields at different altitudes. From May to August
2019, a survey of the macrobenthos in integrated rice-carp farming terraces at different altitudes (570 m and 1840
m) was carried out at the Hani terraces in Honghe County, Yunnan Province. We investigated the differences in
community composition, density, biomass, and diversity of macrobenthos of these Hani terraces. The Jargensen
index and Jaccard similarity index were used to compare the similarity of macrobenthos community structures
from high and low elevations, and the Shannon-Wiener, Piclou evenness, and Margalef richness indexes were used
to evaluate biodiversity. Two-way analysis of variance (two-way ANOVA) was used to identify significant differ-
ences in the Shannon-Wiener, Pielou evenness, and Margalef richness indexes, density, and biomass of macroben-
thos communities between high and low altitudes. The results showed that. (1) A total of 25 species of macroben-
thos were found in low altitude terraces, which belonged to 3 phyla and 3 classes and included 9 species of Oli-
gochaeta, 16 species of Insecta, and 1 species of Gastropoda. A total of 24 macrobenthic species were found in
high altitude terraces, which belonged to 2 phyla and 2 classes and included 3 species of Oligochaeta and 21 spe-
cies of Insecta. Oligochaeta and Insecta were the main macrobenthic groups in high and low altitude terraces, and
the species compositions was significantly (P<0.05) different between the two altitudes. The rice pests Chirono-
mus and Tanytarsus were found in terraces at both high and low altitudes. In addition, the rice pest Pomacea ca-
naliculata was found at low altitudes. (2) The Jorgensen index and Jaccard similarity index values indicated dif-
ferences in the macrobenthic community structure at the two altitudes during the 4 months that the study was
conducted. (3) In June and July, the Shannon-Wiener diversity, Pielou evenness, and Margalef richness indexes
between the high and low altitudes were significantly different in the same month (P<0.05), while the differences
in the other months were not significant (P>0.05). (4) The two-way ANOVA showed that month and altitudes sig-
nificantly (P<0.05) affected the density of macrobenthos at high and low altitudes and that month significantly
(P<0.05) affected the biomass, but there was no significant difference between altitudes (P<0.05). There also was
an interaction between density and biomass in month and altitude (P<0.05). The present study showed that altitude
and month were the key factors affecting the macrobenthic community structure of the Hani terraced integrated
rice-carp farming system at different altitudes. Concurrently, the feeding pressure of carp was also an important
factor of differences in the macrobenthic community structure, which reduced the pest biomass in the Hani ter-
raced integrated rice-carp farming system.
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